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(54) Transmission power control system and method in code division multiple access system 



(57) A transmission power control system in code 
division multiple access (CDMA) system, which makes 
possible to control an aimed SIR, which fe compared 
with a measured SIR for the transmission power control, 
in ooder to maintain all channels to be an optimum com- 
munication ojiaflty even when there is a difference Sn 
communlcatbn quafity in each channel rn a mufti-code 
transmission, is resized. The transmission power con- 
trol system comprises at least one base station and a 
base station control apparatus. The base station meas- 
ures the signal to interference ratio (SIR) of e received 
signal corresponding to each of a plurality of channels 



established between the base station and a mobile sta- 
tion, and determines a bit pattern for transmission 
power control for each of groups specified to the plural- 
ity of channels on the basis of the aimed SIR and the 
measured Gin The base station control apparatus 
determines the aimed SIR on the basis of data giving 
groups specified to the piuraGty of channels and the 
communication quality corresponding to each of the 

channels, and Instructs the aimed SIR to the base sta- 
tion. 
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SIR, there is a case that trie predetermined comrrtixiica- 
tion quaityis obtained. 

[0012] For mis reason, In consideration of a situation 
tnat the mobile station 901 Is also In communi cation 
with another base station (not shown) by soft hand-over 
or the like, the base station control apparatus 908 car- 
ries out site diversity synthesis oi received signals with 
the other base station corresponding to respective con- 
nections try the diversity hand-over trunks (DHT1 to 
DHT5). Further, the base station control apparatus 903 
takes In the received signals after the cfiversHy synthesis 
to the quality measurement part 5307. where the com- 
rrurncatton quality fe measured, The aimed SIR deter- 
mlnatai part 908 controls to predetermine the aimed 
SIR at regular intervals on the basis of tie measured 
oommunkjation quafity. For example, the aimed SIR is 
Increased when the comrmjnication quality deteriorates 
to be lees than a predetermined value, end the aimed 
SIR is decreased when the corrmumicafion quafity is 
superior to the predetermined value, so that It fe control 
led to obtain the predetermined communication quality. 
[0013] Besides, to the base station control apparatus 
903, the control of the aimed SIR is performed h con- 
sideration of as connections correspond ne to the 
mobile station 901 because the relation between the 
enamels corresponding to the connections estabfehed 
when the respective connecfions of the mufti-connec- 
tion are established and tne moose station soi using 
them is under control of a cental processing unit (not 
shown). A common aimed SIR regulated for afl of those 
connections is sent to the modem cards (MC1 to MC6) 
of the base station BO? 

[0014] A conventional trarernission power centred in a 
mum-connection is based on an instruction from the 
base station control apparatus 903 on the assumption 
that the comrrtunkation quaBties in all connections con- 
stituting the rradti-connecfon are the same. That is, as 
shown in Fig. 13. pilot bits to add to a forward transmis- 
sion signal and TPC bits toHot + TPC bfts are shown in 
fig. 13) are determined on the basis of a measurement 
result d SIR by the modem card MC1 , and added to the 
tra n s mis sio n signal of the responding first connec- 
tion. The pilot bits are used In a frame syiaJuurusrn 

estabfishrnent process, 

[0016] In this mariner, by maWng the pilot + TPC bits 
(xjnrmon to all connections, it becomes possible to set a 
largo tranemfedon power of the prtot + TPC bite per con- 
nection as shown in Fig. 14. As a result, in control of 
each connection, accuracy in transmission power con- 
trol or accuracy in channel estfmation wnn the p2ot btta 
can be Irnproved. Besides, anoe the tfanernfaaeion 

power of the common pilot + TPC bits can be set to be 

smaller tern the other bits of me signal in whi chthecon- 

necfione are synthesized, the interference power to 

other mobile station can be reduced. 

[0016] InmeoonvertfioriaJccfTW 

this muHJ-connecfion transmission, however, frere ere 

the following problems. 



[0017] Because a common value as the aimed sih set 
for the modem cards is used for aD connection, mere Is 
a difference in the communicatton qualities of received 
signals of the connections measured in the quality 

s measurement pan 907, the aimed &MR determination 
part 908 becomes hard to determine an aimed SIR in 
order that afi connections are of a predetermined com- 
munication quafity. For example, when the aimed SIR te 
increased on the basis of the connection of tne worst 

to comma^catlon quality; the other connections have 
excessive reverse transmission powers so the interfer- 
ence power to other mobile station increases. In con- 
trast wfth this, when the aimed SIR is decreased on the 
basis of fre connection of the best comn^fcaiion qua> 

is fry. the otfter connectfons are of less than me predeter- 
mined <»mmunfcaiion quality. Further, a similar problem 
arises even when the aimed SIR is controlled on the 
baste of tie mean communication Quality of all connec- 
tions. 

so 

SUMMARY OF THE INVENTION 

[0018] It is an object of the present Invention to pro- 
vide a transmission power control system and a trans- 

25 mission power control method in node revision multiple 
access system capable oi corttroiling the aimed SIR In 
order to maintain aS channels to be an optimum com- 
munication quality even when there Is a difference In 
comrrurtication quafity in each channels In case that a 

30 mobile station performs a rrtutb-code transmission. 
[0019] For solving the above problems, a transmission 
power control system In code division multiple access 
system acoorrJng to the present Invention comprises 
mefoJtowing base station and the base station control 

55 a ppar a tu s. 

[0020] The base stetlon measures the signal to inter- 
ference ratio (SIR) of a received signal corresponding to 
each of a plurality of channels estabfehed between the 
base station and a mobile station, and determines a bit 

40 pattern for transmission power control for each of 
groups spectlied to the piuraBty of channeteonthebas© 
of an aimed SIR and the measured SIR. The base sta- 
tion con! jo! apparatus determines the aimed SIR on {he 
baste of data giving groups speeffied to the plurality of 

45 channels and the cwrnmurecafion quality correspbridrng 
to each of the channels, and instructs the aimed SIR to 
tfte base station. 

[0021] The specrfied groups are determined on the 
oasis of the communication quality corresporKfing to 
so each of the channels. The bit pattern te determined in 
response to a bft pattern adefitton oommand, which te 
Instructed by the base station control apparatus, giving 
a channel number to add the bft pattern In a piuraEty of 
charmers estabfished between the base station and a 

cc mobile otnfion. 

[0022] The base staSon control apparatus performs a 
diversity synthesis process corrosponrJng to each of 
the channels for measuring the communfeation qualrly 
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[00321 in another aspect, trie step of outputting the 
group specification date and the bit pattern add-on 
command above comprising: 

combining two groups arbitrarily selected from s 
among the specified groups when the absolute 
value of the difference between the aimed SIRS ot 
the two croups is less than a predetermined first 
threshold value; end 

calculating a mean value from the maximum value io 
and minimum v^iue of the commurttcation quafity 
data in the specified graupa and dividing the chan- 
nels giving the communicatbn qualty data higher 
than the mean value from the channels into a newly 
set group when the difference between the maxf- ts 
mum value and tho minimum value lc more than a 
predetermined third threshold value. 

[0033] The step (C) above comprises: determining the 
bH pattern on the basis of the measured SIR and the so 
aimed SIR In response to the bit pattern adCRion com- 
mand: and adding the determined bit pattern, psot Drts 
for frame synchronism establishment process, and the 

uhanira) number In response to the determined bit pat- 
tern and the channel number. 28 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0034] 

SO 

Rg. 1 is a block diagram Dlustrating a transmission 
power control system In CDMA system according to 
the first embodiment of tie present invention 
Fig. 2 is a block diagram ilkjstrating the internal con- 
structon of a modem card according to the first « 
embodirnent of the present Invention. • 
Fig . 3 is a block diagram for explaining the transmis- 
sion pcv/er control system in CDMA system accord- 
ing to foeflrst embodiment of the present hvenfioa 
Fig. 4 is a block cBagram illustrating connections in 40 
a cSversity hand-over trunk part according to the 
first ernbodment of the present invertiioa 

Rq 5 is « flowchart for explaintrto a part of opera- 
tions of the transmiss ion power control system In 
CDMA system according to the first ernbodimerrt of 45 
the present invention. 

Rg. 6 tea flowchart for explaining a part of opera- 
tions of the transmission power control system fn 
CDMA system according to the first embodiment of 
tha present Invention. so 
Fig. 7 ehowe a f ram© format of the transmiaeion sig- 
nal for explaining frame generation of a transmis- 
sion signal to add IPC b3s. 
Rg. 8 shows an ©ample of the setting preparation 
table Included In ft* gro^J setting pert. ss 
Rg. 9 Is a chart for explaining, frame generation a 
transmission signal correspondr*) to each of a plu- 
rality of channels. 



Rg. 10 te a flowchart tor explaining a part of opera- 
tions of a transmission power control system in 
CDMA system according to the second embodi- 
ment of the present Invention. 
Rg. 11 isafbwcrrartfwexf^ir^ 
tions of the transmission power control system in 
COMA system according to the second ernbodi- 
rnent of the present invention, 
fig. i2isabtocko5agram illustrating a conventional 
transmission power control system 
Rg. 13 Is a chart for explaining frame generation of 
a transmission signal corresponding to each of a 
plurality of channels In the conventional transmis- 
sion power control system. 
Rg. 1 4 is a chart tor explaining frame generation of 
a transmission signal corresponding to each of a 
plurality of channels in the converrSonai transmis- 
sion power control system. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

(0035] Next, the preferred embodiments of transmis- 
sion power control eyetem and transmission power con- 
trol method in code division multiple access system 
according to the present invention will be described in 
detail with reference to the accompanying drawings. 
[0036] Rg. 1 shows a transmission power control sys- 
tem In code division multiple access (hereinafter called 
CDMA) system according to the first embodiment of the 
present invention. This system comprises a mobile sta- 
tion 101 , a base station 102 and a base station control 
apparatus 103. 

0)037] Referring to Rg. 1, a communicaion connec- 
tion by a plurality ot channels 115 (the number ol chan- 
nels is six in Fig. 1) between the mobile station 101 and 
at least one base station (only the base station 102 Is 
shown In Rg. 1) is established. The channels 115 are 
pjven the corTesponcOng channel nurnbers (not shown in 
Rg. 1), respectively. The mobile station 101 assigns an 
individual spread code to each of trie channels 1 15, per- 
forms a code spread rnodulatlon to a signal to be trans- 
rrvtted. and then transrnfte the modulated signal to the 
base station 102 (hereinafter called multi-code trans- 
mission). 

[0038] The base station 102 composes an amplica- 
tion part 104 and a modem card part (modemfcattarn 
determination means) 105. The arnpfiflcafion part 104 
ampfifies a received signal (not shown in Rg. 1) from 
tha mobfle station 101 corresponding to each of the 
channate 115 to output on amplication signal (an 
amplflcafion signal group 116 is shown in Rg. 1). The 
modem card part 105 comprises modem cards 
(rrwderrvpattern detenrinafion means: mc1 to mc€ are 
shown in Rg. 1) oorrceponolng to the rocpeotfv© chan- 
nels 1 15, and performs a code spread c^rnoduiatf on of 
the arrpliffcaijon signal from the amplication part 104 
with the individual spread code assigned to the corre- 
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station 102. Rg. 3 shows a case that the mobile station 
1 Q 1 performs hand-over operations between ihe moWe 
station 101 and three base stations (102-1 to 102-3). 
The construction of each of the three base stations 
(102-1 to 1 02-3} is the same as that of the base station 
102 shown in Fig. 1. 

100533 Referring to Fig. 3, a contnunJcatton connec- 
tion by a plurality of channels 1 1 5 (the number of them 
Is six) between the mobile station 101 and three base 
stations 102-1 to 102-3 is established. Ihe diversity 
hand-over trunk part 106 in the base station control 
apparatus 103 operates to output with respect to each 
of the base stations 102-1 to 102-3. D carries out diver- 
sity synthesis processes In response to demodulated, 
amplification signals (a demodulated amrjfication sig- 
nal grocp 117 b ebown in Fig. 3). 
[0054] Fig. 4 shows a detail of connections In the 
diversity hand-over trunk part 106 of Rg. 3. The diver- 
s'rty hand-over trunks dhtl to dht6 respond to dernodu* 
tated amplification signals (demodulated amplification 
siflnal groups 117 are shown in Fig. 4) from each of the 
base stations 102-1 to 102-3. The demodulated amplifi- 
cation signals are denoted by the corresponding chan- 
nel numbers, respectively. For example, the diversity 
hand-over trunk dhtl corresponds to 'channel 1° in the 
charme Is 1 1 5 (the number of them is six). The diversity 
hand-over trunk dhtl carries out a diversity synthesis 
process in response to the demodulated amplication 
signal corresponding to the "channel 1" from each of the 
base stations 102-1 to 102-3. 
[005$] Next, operations of the transmission power 
control system in CDMA system according to the 
present invention wfll be descried with reference to 
Figs. 1. 2 and 5. The same operations are done also in 
case that the mobOe station 101 performs hand-over 
operations oetween ft ana a plurality of base stations 
(Fig. 3). 

[00561 Referring to Frg. 1, the rnobde station 101 per- 
form* * mufti-code transmission between it and the 
base station 102. In the base station 102, the amplifica- 
tion part 102 amplifies received signals corresponding 
to the channels 115 (the rrumber of them Is six) to output 
amplification signals to the channels 1 1d. respectively. 

The modem card part 105 performs code spread 
demodulation of the amplification signets with spread 
codes assigned to the respective channels 115. to out- 
put demodulated amplication cignoJc. Further, the 
modem card part 105 calcUates measured SIRs from 
the demodulated ampfficafion signals 
[0057] Next, m the base station control apparatus 1 0S, 
the dlver&&y hand-over trunk pari 100 carries out diver- 
sity synthesis processes corresponding to the respec- 
tive channels 115 in response to the demodulated 
amplication signals, to output diversity synthesis data. 
In response to the cflversBy synthesis data, the quafity 
measurement part 107 outputs communication quality 
data to gjve communication qualities (BCR (ha error 
rate) or FER (frame error rate)) correspond ng to the 



channels 1 19. FER is applied in this embodiment The 
group setting part 1 08 outputs group specification data 
that the channels In the rnulthcoda transmission are 
classified into some groups, and a bit pattern addition 

5 corrimand tor designating the channel to wnfch a bit pat- 
tern should be added, in response to an aimed SIR and 
the communication quafity data by the gjoup combina- 
tion process means 109 and group cSvision means. 110. 
[0058] An outfine of the process in the group setting 

w part 1 08 will be described. On the basis of the commu- 
nication quality data corresponding to the respective 
channels 115 obtained in the quality measuremenl part 
107. the group setting part 10B specifies channels to 
which relatively the same communication quality is 

15 measured, as one group In case that the communica- 
tion qualities of the channels vary widely, a plurality of 
groups Is therefore specified. The channel construction 
of each of the specified groups is transmitted to the 
aimed SIR determination part 111 to determine an 

eo aimed SIR tor each group The aimed SIRs determined 
in the aimed SIR determination part 1 1 1 are given to the 
modem cards of the base station 102 corresponding to 
toe respective channels 115. 

[0059] Hie gioup setting part 1 08 designates a repre- 
26 sentafive channel (the first connection) from among at 
least one channel constitufi ng each group, and sends 
out a bit pattern addition command including designa- 
tion data tor the channel to each modem card of the 
base station in order to perform a transmission power 
30 control to the charme! by comparing the measured SIR 
and aimed SIR. 

rjDQSO] By carrying out the above process at regular 
intervals, a transmission power control always coping 
with the variation of the communication quafity corre- 

ss sporxing to each erf the channels 115 is performed. The 
above-descjlDed specified group therefore varies its 
channel construction, and the number of groups also 
varies according to conditions. Hereinafter, the process 
of the ojoud settha cart 108 wfll be described in detail 

•40 with reference to Fig. 5 and the drawings following it 
[0081] Figs. 5 and 6 show f lewcharts of processes in 
the gjoup setting part 108. Since toe aimed SIR Is 

renewed at regular intervals In each specified group, the 

group setting part 108 carries out setting groups on the 
4S basis of the specified groups and the number Nmax of 
specked groups. That Is, the group setting part 108 

stores the aimed SIRs with respect to the specified 
groups on the basis of each group number. Next the 
group setting part 108 prepares a group setting table 

so shown In Fig. 6- in response to the communication qual- 
ity data correspencfing to eaoh of the chnnneto 1 1 6 from 
the quafity measirrement part 107. 
[0082] Referring to Rg. 5, at first, ft is examined 
whetier the number Nmax of speeffied groups is plural 

» or not (step 5201). tn the step 0201, in case tat Ihe 
channels 115 are constituted by a plurality of groups, a 
group cornbinafion process (steps to S20S) is ear- 
ned out and then a group cfivisfon process (steps 8209 
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mines a new aimed SIR corresponding to each of the 
specified groups in response to the communication 
quality data from the quality measurement part 107 and 
the group specification data from the croup Getting part 
108. The aimed SIR determination pan m obtains a 
mean communication quality in each of the specified 
groups on the basis of the communication quality data 
and group specification data. Next, rt determines a new 
aimed SIR corresponding to each of the specified 
groups in order that the mean comrnunicatbn quafity 
becomes a desired communication quality. Or, in the 
channels belonging to each of the specified groups, a 
new aimed SIR is determined in order that the commu- 
nication quality of the channel whose communication 
quality Is the worst becomes a desired communication 
quality. The aimed SIR. is output corresponding to each 
of the channels 115. 

{0078} The reason why the aimed SIR Is renewed at 
regular intervals is concerned by a variation of the trans* 
mission oharoctenetio between the mobile station and 
base station. There arises a case that the desired com- 
munication quafity is not satisfied though the measured 
SIR reaches the aimed SIR. Co nt rastingly, there arises 
a case thai the desired communicatiori quafity ie satis- 
fied though the measured SIR does not reach th a aimed 
SIR The base station, therefore* needs to control the 
aimed SIR at regular intervals In consideration of the 
variation of the transmission characteristic between the 
mobile station and base station. 
[0079] In response to the aimed SIR corresponding to 
each of the specified groups, the group setting part 108 
prepares a form of group setting table [a state mat 
numerical values on comnwlcation quality (FER) are 
efiminated from Rg. 8) to be ready for next group-set- 
ting. 

IP080] in me modem card pan 105 of the base station 
102, each of the modem cards (mcl to mc6) corre- 
sponding to the respective channels 115 determines a 
TPC bit pattern from the armed SIR 139 and aimed SIR 
in response to the oft pattern addition command in the 
pattern determination part 143. 
[0081) The pattern determination part 143 judges 

whether ca not the channel number to add the TPC bite 

contained in the bit pattern addition command is the 
channel number to which the modem card accornrno- 
dafing me pattern determination part 143 itself corre- 
sponds. When the pattern determination part 143 has 
judged that the channel number to add tha TPC bite is 
the channel number to which the modem card accom- 
modating the pattern determination part 143 itself corre- 
sponds, It determines TPC bits from tie measured SIR 
130 and aimed SIR, and outputs the TPC bfts and the 
channel number to add the TPC b2s. When the pattern 
determination part 143 has judged that the channel 
number to add the TPO bits is not fre channel number 
to which tie modem card accommodate the pattern 
daternrtfnatfon part 143 itself corresponds; it outputs 
only the channel number to add the TPC b8s. As the 



TPC bits, for example, a bit pattern ie set for requesting 
to increase the reverse transmission power when the 
measured SIR is less man the aimed SIR, and a bit pat- 
tern ie sat for requesting tn decrease file reverse trans- 
5 mission power whan the measured SIR ie more than the 
aimed SIR. 

[0082] Next in response to the TPC bite and channel 
number to add the TPC bits from the pattern determina* 
Son part 143, the frame generation part 145 adds tne 

10 TPC bits, pSot bits for a frame synchronism establish- 
ment process and frte channel number to data bits to 
transmit, and outputs H as a transmission signal. Or, in 
response to the TPC bhs from the pattern generation 
part 143, the frame generation part 145 adds the TPC 

is bits to the databits to transmt,and outputs tt as a trans- 
mission signal. Fig. 7 shows the frame Generation in 
each channel. 

[0083] The modulation pan: 141 gives the transmis- 
sion signal a code spread modulation with the spread 

so code inaTviduaSy set to the channel corrasponrjfing to 
the modem card, and outputs it 
[0084] The mooiie station 101 recedes tne transmis- 
sion signal from the base station by spread demodula- 
tion with the spread codes Individually set to the 

2S respective channels, and recognizes the TPC bits of the 
channels belonging to each group specified to the chan- 
nels. 

[0085] Next, the first embocfirnerrt: of the present inven- 
tion wtn be described In detail wtth reference to an 

so example. Referring to Rg. 1, it is supposed that the 
mobile station 101 performs multi-code transmissions 
through six channels (channel 1. channel 2, channel 3, 
channel 4, channel 5 and channel 6 not shown in fig. 1) 
between it and the base station 102. At present, it is 

35 supposed that the six channels are classified into three 
groups. The constitution of groups is group 1 «= [channel 
1 , channel 4 and channel 6}, group 2 - {channel 3}, and 
group 3 » {channel 2 and channel 5}. 
[0086] The respective modem cards mc1 to mc6 cor- 

40 responding to the six channels demodui ate amplifica- 
tion signals from the amplification part 104 to output 
demoouiated amplification signals. Next, the respective 
diversity hand-over trunks dhtt to dhtG correspond rig, to 
the six channels carry out cjversrty synthesis processes 

is corresponding to the six channels to output diversity 
synthesis data. 

[0087] The quality maasuTement pari measures com- 
municatton quafities in response to the respective diver- 
sity synthesis data corresponding to the six channels, to 
so output communication qualty data. Also In this exam- 
ple, FER Is applied as the communication quality. 
[0088] Rg. 6 shows a setting preparation table for giv- 
ing the conrnurdcation qualities (FER) corresponding to 
the six channels, respectively, and aimed SiRs at 

ss present Tho group CGtfa'ng part 108 carries Qui a ctecci- 

ncation to the six channels wfth the aimed SIRs at 
present and the communication qualifies (conrrnunica- 
fjon quality data). 
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with the number Nmax of total groups (step 6305). In 
the step S306, when the base group number m is equal 
to the number Nmax of total groups, the group alvteJon 
process is completed 

[0104] When the base group number m is not equal to 
the number Nmax of total groups, the base group 
number m is Increased by one (step S3Q7) and then the 
above steps S302 to S308 are repeated. 
[0105] fri *ie above group division process, a mean 
value Is calculated from the maximum value Fmax and 
minimum value Fmin of the communication qualities 
(communication quality data) In a specified group. Next 

it is a process that the channels giving communication 
qualities more than the mean value are divided from 
among a plurality of channels Into a newly set group 
when the cfcfforcnce between the maximum value Fmax 
and minimum value Fmin is more than a predetermined 
third threshold value. By oarrying out the group cfivfefen 
process to all g/oups, each group can be constituted by 
channels that the difference in oorrartunication quality 
after adversity synthesis is Btfla 
[0106] Next, the second embodiment of the present 
Invention will be descrtoed in detail wifi reference to an 
example. Referring to rig. 1, H fe supposed that the 
mobile station 101 performs mufti-cod© transmissions 
through six channels (channel 1, channel 2, channel 3, 
channel 4, channel 5 and channel 6) between ft and the 
base station 102. At present, rt © supposed tnat me six 
channels are classified into three groups. The constitu- 
tion of groups ts group 1 * {channel 1. channel 4 and 
channel 6}, group 2 = {channel 3}, and group 3 = {chan- 
nel 2 and channel 5J. The respective modem cards mc1 
to mce corresponding to the six channels demodulate 
amplication signals from the amplification part 106 to 
output demodulated amplification signals. Next, the 
respective drverstty hand-over nunte arm to am corre- 
sponding to the six channels carry out diversity synthe- 
sis processes corresponding to the six channels to 
outout diversity synthesis data. The duality measure- 
ment part measures communication qualities in 
response to the respective diversity synthesis data cor- 
responding to the six channels, to output communica- 
tion quality data. Also In this example, FEB ts appfied as 
the communication quality. 

{0107} Fig. 8 shows a setting preparation table for giv- 
ing the comrnmlcation qualifies (FER) corresponding to 
the six channels, respectively, and aimed SI Re at 
present The group setting part 108 carries out a classi- 
fication to the six channels with tie aimed SIRs at 
present and the communication qualifies (ccrnrnuro ca- 
tion quality data). 

[0108] Referring to the setting preparation table 
shown in Fig. 8 and Figs. 10 and 11, at first tor carrying 
out a group combination process, the aimed SIRs tn the 
groups 1 to 3 are compared (step 8203). In the step 
S203, because the difference between the aimed SIRs 
of the peupe 1 and 2 is 0.2 dB that is less than the 
threshold value R1 (= 0.5 dB as a supposition}, the 



groups 1 and 2 are combined (step 8204). By the group 
combination process, the constitution of groups is 
renewed to group 1 « {channel 1, channel 3, channel 4 
and channel 6} and group 2 = {channel 2 and channel 
6 5). 

{0109] Next a group division process Is earned out At 
fast the maximum value Fmax and minimum value 
Fmin are examined from the ccmrnunicatfon qualities of 
the channels belonging to each of the groups 1 and 2 

w (step S302}. 

[0110] Observing first tire group 1, the inaximum value 
Fmax Is -22.0 dB and the minimum value Fmin is -31 .55 
dB. Because the difference between the maximum 
value Fmax and minimum value Fmin is 9.5 dB more 

is than the threshold value R3 (- 5 dB), "channel r giving 
a communication quality lass than the mean value - 
24.56 dB is eliminated from the group 1 and a new 
group 3 is set By tha group cfivision process based on 
the group 1, the constitution of groups is renewed to 

so group 1 ■= {channel 3, channel d and channel 6} gmup 2 
o {channel 2 and channel 5} and group 3 « {channel 1). 
(0111] Observing next the group 2. the maximum 
value Fmax Is -20.97 dB and the minimum value Fmin la 
-21 .85 dB. Because the difference between the max! 

25 mum value Fmax and minimum value Fmin fe 028 dB 
less than the threshold value R3 (= 5 dB}, no division 
process of the group is carried out 
[0112] By the above, the group division process is 
completed. The result of the process tn this example of 

30 the second embodiment becomes the same group set- 
ting as that in the example of the first embodiment 

As described afcove in detail wttn reference to 
two preferred embodiments, a transmission power con- 
trol system and a transmission power control method in 

35 code division multiple access system according to the 
present Invention maKe It possible to control the aimed 
SIR In order that all channels are of a predetermined 
communication quality even when there fe a difference 
in communication quality in each channel in a multi- 

40 code transmission between a mobile station and a base 
station. 

Claims 

45 1. A transmission power control system in code divi- 
sion multiple access system comprising: 

at least one base station for measuring the sig- 
nal to interference ratio (SIR) of a received ag- 
es? net corresponding to each of a plurality of 
channels established between caid base sta- 
tion and a mobile station, and determining a bit 
pattern for transmission power control for each 
of groups specified to said piurafity of channels 
03 on the basis of en aimed 61 R and said meas- 
ured SIR; and 

a base station control apparatus for determin- 
ing said aimed SIR on fte basis of data giving 
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9. The transmission power control system In code 
division mut^pte access system according to cfafrn 
7, said group setting part further comprising: 

group combination means for combining two s 
groups arbitrarfly selected from among said 
specified groups when the absolute value of 
the dfference between said aimed SIRs of said 
two groups Is less than a predetermined first 
threshold value; and ro 
group division mean* for calculating a mean 
value from flia maximum value and minimum 
value of said communication quality data in 
said specified groups, and dividing the chan- 
nels giving said communication quality data ts 
higher than eaid mean value from said chan- 
nels into a newly set group when the difference 
between eaid maximum value and eaid mini- 
mum value iG more than a predetermined third 
threshold value. so 

10. A transmission power control method in code divi- 
sion multiple access system comprising; 

(A) measuring a signal to Interference ratio ss 
(SIR) of a received signal, at a base station, 
corresponding to each o1 a plurality of channels 
established between at least one base station 
and a mobile station; 

(B) generating, at a base station control appa- so 
ratuSt a bit pattern addition command giving a 
channel number to add a bit pattern for trans- 
mission power control to each of the specified 
groups to said channels, and an aimed SIR 
being set every group based on group specif i- ss 
cation data showing said specified groups,- and 

(C) detaining, at the base station, said bit 
pattern on tie basis of said aimed SIR and said 
measured SIR in response to said bit pattern 
addition command. 40 

11. The transmission power control method In code 

division muttipha access system according to daim 

10, said step (B) comprising: 

45 

carrying out a diversity synthesis process, and 
outputbng diversity synthase data; 
generating commurticatk>n quality data giving 
the communication Qualities corresponding to 
eaid channels In responecto said aTvercfty cyrv so 
thesis data; 

outputting said group specification data and 
said bit pattern addition command in response 
to said aimed SIR and said communication 
quality data; and s? 

determining said aimed SIR corresponding to 
said specified groups in response to said com- 
munication quality data and said group speeffr- 



cation d a ta . 

12. The transmission power control method in code 
division mufflpf© aooeee system according to daim 
11, said step of outputtmg me group specflfcatton 
data and the bft pattern addition co mma nd compris- 
ing: 

combining two groups arbitrarily selected from 
among said specified groups when the sbso- 

bjto vaiua of the differ one© between &aid aimed 
SIRs of said two groups is less than a predeter- 
mined first threshold value; and 
calculating a mean value from values of said 
comrnunication quality data in sad specified 
groups, and c&vicDng the channels giving said 
conrninjeatton quality data from said channels 
into a newly set group when the absolute value 
of the difference between the values of said 
cornmuTDcation quality data in said specified 
groups and said mean value is more than a 
predetermined second tnresnoid value. 

13* The transmission power control method in code 
division multiple access system according to claim 
11, said step of outputting the group specification 
data and the bit pattern adoWon command compris- 
ing; 

combining too groups arb&rariry selected from 
among said specified groups when tire abso- 
lute value ot the dfference between said aimed 
SIRs of said two groups is less than a predeter- 
mined first threshold value; and 
calculating a mean value from the maximum 
value and minimum value of said communica- 
tion quality data in said specified groups, and 
dividing the channels giving said communica- 
tion quality data higher than said mean value 
from said channels into a newly set group when 
the difference between said maximum value 
and said rninfoum value is more than a prede- 
termined third threshold value. 

14. The transmission power control method in code 
rj vision multiple access system according to claim 
1 0. said step (C) comprising: 

determining said bit pattern on the basis of said 
measured SIR and said aimed SIR in response 
to said bit pattern ad ditio n command: and 
adding said determined bit pattern, pilot bits for 
frame synchronism establishment process, and 
said channel number in response to said deter- 
mined bft pattern and said channel numbor. 
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